measurements obtained from transmissions between sai$f mobile station MS and the 
communication stations;: 

wherein said first location estimator perform^ one or more of the following 
techniques (a) through (c) when supplied with said corresponding input data: 

(a) an angulation technique for determining, for at least one of the 
communication stations, one of (i) and (ii) /following: (i) a distance between the 
communication station and the mobile station MS, said distance dependent upon 
signal time delay derived information as /at least part of said corresponding input 
data, and (ii) a wireless signal angle of an^val between the mobile station MS and the 
communication station; 
(b) a learning technique, wherein said learning technique learns an association for 
associating (bl) and (b2) following: 

(bl) information, in said corresponding data, obtained from at least one of 
signal strength and signal time delay measurements of wireless signal 
between the mobile station MS and the communication stations, and 
(b2) data identifying a location for the mobile station MS, 
wherein said association is leaped by a training process using a plurality of data 



pairs, each said data pair incluj 
some mobile station, and se 
between said some mobile 
when said some mobile stati 




lation identifying a known location of 
information from wireless signal measurements 
'one or more of the communication stations 
; the known location; 



(c) a stochastic techniqub, wherein said stochastic technique uses a statistical 
correlation for correlating (cl) and (c2) following: 

(cl) information, in said corresponding data, obtained from at least one of 
signal strength and signal time delay measurements of wireless signal 
between the mobile station MS and the communication stations, and 
(c2) data identifying a location for the mobile station MS, 
wherein said correlation is used for determining a probability that the mobile station 



MS is within an area; 



t 



first receiving, from said first location Estimator, in response to first supplying 
said first location estimator with its said corresponding data for said at least one occurrence, 
first location related information having at least/a first estimate for a location of the mobile 
station MS; 

second receiving, from said second location estimator, in response to second 
supplying said second location estimator with its said corresponding data for said at least one 
occurrence, second location related information having at least a second estimate for the 
location of the mobile station MS; 

wherein each of said first ai/d second location estimates is generated independently 
of the other of said first and second location estimate; 

determining a resulting/ocation estimate of the mobile station MS that is dependent 
upon: (a) a first value (jbtainea ^om said first location related information, and (b) a second 
value obtained from said second location related information. 



86 (New) /The method as claimed in Claim 85, further including: 
first supplying said first location estimator with its said corresponding data for said 
at least one occurrence; and 

second supplying said second location estimator with its said corresponding data for 
said at least Qjie occurrence; 




87. (New) The mefih^d^sVclaimed in Claim 85, further including a step of 
receiving said wireless signa/meaSurements during a wireless communication between 
said mobile station MS and/spd plurality of communication stations for contacting an 
emergency response center. 



88. (New) The methpcLas claimed in Claim 85, wherein said step of providing 
access includes transmitting, tn/oifgh a telecommunications network, said first location 
estimator from a source site to fui aGt&atitm site for performing said step of first generating. 



89. (New) The method acclaimed in Claim 88, wherein said step of 
transmitting includes sending an encoding of said first location estimator via the Internet. 



90. (New) (New) The method/as claimed in Claim 85, further including a step 
of retrieving at least one of (d) and (e) following: 

(d) first historical location data having (i) and (ii) following: 

(i) a first set of previous location estimates generated by said first 
location estimator] using first data obtained from wireless signal 
measurements of | transmissions between: (1) one or more of a 
plurality of mobilfe stations, at a first plurality of locations, and (2) 
said plurality of communication stations, wherein said first set is 
selected by deteranining that a distance related between at least one 
of said previous location estimates of said first set, and said first 
estimate of the lpcation of the mobile station MS has a predetermined 
relationship, 

(ii) data identifying said locations of said first plurality of locations; and 
(c) second historical location data having (i) and (ii) following: 

(i) a second set qf previous location estimates generated by said second 
location estimator using second data obtained from wireless signal 
measureless of transmissions between: (1) one or more mobile 
stations, ^t/a(/se$pfrd plurality of locations, and (2) said plurality of 
communication stations, wherein said second set is selected by 
determining that a distance between at least one of said location 
estimates of said second set, and said second estimate of the location 
of the mobile station MS is determined to be less than a second 
predetermined value, and 

(ii) data identifying said locations of said second plurality of locations. 
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9 1 . (N ew) The method as claimed in Claim 85 , further including, for at least one 
location estimate of said first and second location estimates, a step of obtaining a likelihood 
value that the location of said mobile station MSns in said one location estimate, wherein 
said likelihood value is obtained using previous location estimates generated by the location 
estimator that generated said one location ^estimate. 

92. (New) The method acclaimed in Claim 85, wherein said step of providing 
access includes providing a third mobile station location estimator, wherein said third 
mobile station location estimate^ generates an estimate of where said mobile station is 
unlikely to be locatfd. 

93. (New) T#e method as claimed in Claim 85, wherein said wireless signal 
measurements are measurements of transmissions between said mobile station MS and said 
plurality of communication stations, wherein said transmissions occur within an interval of 
time that is lessman a predetermined duration. 

94. (New) The methbd as claimed in Claim 85, further including performing a 
first simulation for predijztjngya likelihood of said mobile station MS being at said first 
location estimate, wherein fesfid simulation uses pairs of location representations, a first 
member of each pair incllt^fi^a location estimate obtained from said first location 
estimator of a different mobile station, and a second member of the pair including a 
representation of an independently determined location of the different mobile station. 



95. (New) The method acclaimed in Claim 85, wherein at least one of said 
first and second location estimators jbtjftizeime of the following: 

(a) a pattern recognition lojbat^i/tqchnique for estimating a location of said 
mobile station MS by f ecjgpi/ing a pattern of characteristics of said 
corresponding input data/obtained from multiple transmission paths of the 
wireless signal measurements; 



/ 



(b) a mobile base station estimator for estimating a lofcation of said mobile 
station MS from location information receive^/^om a mobile base station 
detecting wireless transmissions of said mobile station MS; 

(c) a coverage area location technique for estimating a location of said mobile 
station MS by determining a common area of wireless coverage areas for 
different sets of one or more of said communication stations; 

(d) a negative logic location technique /or estimating where said mobile station 
MS is unlikely to be located; anc 

(e) a technique for estimating a location of said mobile station MS using values 
from said corresponding inpuf data obtained from timing signals received at 
the mobile station MS fronyone or more non-terrestrial communication 
stations. 



96. (New) The method^s claimed in Claim 85, wherein at least one of the 
following (a) through (c) holds: 

(a) for said learning teclfoiidujj J§jaid association is provided, at least in part, by an 
artificial neural networyfor^ecognizing a pattern of characteristics of 
location informaMon'SDfmned from said wireless signal measurements; 

(b) said angulationVrec^ique provides the distances between the mobile station 
MS and said at least one communication station using one or more of: a 
wireless signal time of arrival, a wireless signal time difference of arrival, 
and a wire/ess signal strength indication; and 

(c) said stochastic technique provides said statistical correlation using one of: 
princip|e decomposition, least squares, partial least squares, and Bollenger 
Bands/ 
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97. (New) A method for locating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and a plurality of 
fixed location communication stations/ wherein each of said communications stations 
includes one or more of a transmitter anp a receiver for wirelessly communicating with said 
mobile station, comprising: 

initiating one or more requests! for information related to a location of said mobile 
station from one or more mobile station location evaluators such that when said location 
estimators are supplied with data having values obtained from wireless signal measurements 
obtained via transmissions between said mobile station and the communication stations, said 
one or more location evaluators perform at least two of the following techniques (i), (ii) and 
(iii) when said techniques are supplied with a corresponding portion of said data: 

(i) a first technique for estimating a location of said mobile station using signal 
time delay values from a corresponding portion of said data obtained from signals 
received at the mobile station from one or more satellites, wherein said first 
technique uses said signal /time delay values for determining one or more distances 
between said mobile statiprvapd said one or more satellites; 

(ii) a second techni^tie //for recognizing a pattern of characteristics of a 
corresponding portion otfsai<f data/stfherein said second technique uses an association 
for associating, for each/oTaplurality of mobile station locations, multipath wireless 
signal characteristics between: (a) one or more of the communication stations, and 
(b) a mobile station at/the location; and 

(iii) a third technique, wherein said third technique uses a statistical correlation 
for correlating (a) an£ (b) following: 

(a) values of said corresponding portion of said data for the third 
technique, wherein said values are indicative of at least one of: a signal 
strength ai/d a signal time delay of wireless signals between said mobile 
station and the communication stations, and 
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(b) information indj/Jative of a location for said mobile station, wherein 
said correlation is up6d for determining a likelihood that the mobile station 
is within a corresponding geographic area; 
first obtaining, frqjai said one or more location estimators, a first one or more 
estimates ySfng a suppled first one or more corresponding portions of said data for at least 
a first tirrfe \fthen said first one or more corresponding portions are available; 

tijpsmittffig, to a predetermined destination via a communications network, a 
resulting locauon estimate of said mobile station that is obtained from said first one or more 
location estimates. 

98 (New) The method ot Claim 97, further including the following steps: 
second obtaining, from said one or more location evaluators, second one or more 
location estimates using a supplier second one or more corresponding portions of said data 



for at least one of: said first ti/ 
corresponding portions are avai 

determining said resulting 
resulting location estimate is dteper 
or more location estimates, and (b) 
location estimates. 



ancft a second time when said second one or more 

>cati6n estimate of the mobile station, wherein said 
exit upon: (a) a first value obtained from said first one 
a second value obtained from said second one or more 





99. (New) A method for loqating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and a plurality of 
fixed location communication stations, /wherein each of said communications stations 
includes one or more of a transmitter and k receiver for wirelessly communicating with said 
mobile station, comprising: / 

initiating one or more requests for information related to a location of said mobile 
station from one or more mobile station location evaluators such that when said location 
estimators are supplied with data having values obtained from wireless signal measurements 
obtained via transmissions between said mobile station and the communication stations, said 
one or more location evaluators perfopn at least two of the following techniques (i), (ii) and 
(iii) when said techniques are supplied with a corresponding portion of said data: 

(i) a first technique for estimating a location of said mobile station using signal 
time delay values from a corresponding portion of said data obtained from signals 
received at the mobile station from one or more satellites, wherein said first 
technique uses said signal lime delay values for determining one or more distances 
between said mobile statiqn^and said one or more satellites; 



(ii) a second techniajue ^for recognizing a pattern of characteristics of a 
corresponding portion of satdtlata, wherein said second technique uses an association 
for associating, for each of a plurality of mobile station locations, multipath wireless 
signal characteristics beiween: (a) one or more of the communication stations, and 
(b) a mobile station at tme location; and 

(iii) a third technique for determining, for at least one of the communication 
stations, one of (a) and (b) following: (a) a distance between the communication 
station and the mobile station, said distance dependent upon measurements of a time 
delay of signals transmitted between the mobile station and at least one of the 
communication stations, said measurements obtained from a corresponding portion 
of said data, and (b) a wireless signal angle of arrival between the mobile station MS 
and the communication station; 



9 



first obtaining, from^sa/d one or more location estimators, a first one or more 
estimates using a supplied fir&fmne or more corresponding portions of said data for at least 
a first time when said first one pr more corresponding portions are available; 

transmitting, to a predetermined destination via a communications network, a 
resulting location estimate ofeatdmobile station that is obtained from said first one or more 
location estimates. 
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1 00. (New) A location system for locating a mobilfe station, wherein said mobile 
station is one of a plurality of mobile stations, and signal measurements are available of 
wireless transmissions between the plurality of mobi)e stations and a plurality of fixed 
location stations, the improvement characterized by: 

one or more location estimators, each said location estimator for estimating a location 
for each of one or more individual mobile stations/of the plurality of mobile stations, when 
said location estimator is supplied with data obtained from a set of said wireless signal 
measurements provided by wireless transmissions between the individual mobile station and 
at least one of said plurality of fixed location/stations; 

an archive for storing a plurality/ of data item collections, wherein for each 
geographical location of a plurality of geographical locations, there is one of said data item 
collections having (al) and (a2) folio wir 

(al) a representation of the geographical location, and 

(a2) data obtained from wireless signal measurements provided by one of the 

plurality of mobile station^ transmitting from approximately the geographical 

location of (al); 

a performance ev^fyator f</r determining, for at least one of said location estimators, 
a corresponding one /or jhioref performance measurements indicative of a previous 
performance of said one lot Ration estimator in locating one or more of the plurality of mobile 
stations, wherein saidkorrespuerMing performance measurements are determined using said 
data item collections; 

a controller for activating a group of at least one of said location estimators for 
generating corresponding location estimates of said mobile station when a first said set of 
wireless signal measurements provided by wireless transmissions between said mobile 
station and said plurality of fixed location stations is obtained, wherein one or more location 
hypotheses are generated, each having (bl) and (b2) following: 

(bl) a location estimate of said mobile station that is dependent upon one of the 
corresponcjlng location estimates generated by one of the location estimators of said 
group, anc 
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(b2) a corresponding likelihood wlue indicating a likelihood of said mobile station 
being at a location represented py said hypothesized location estimate of (bl), 
wherein said one or more corresponding performance measurements for said one 
location estimator providing tile location estimate of (bl) are used in determining 
said corresponding likelihoo<yva|ue; 

a location estimator for determihing a Resulting location estimate of said mobile 
station, said resulting location estii^atebSing derived using at least one of said hypothesized 
location estimates and said corresponding likelihood values from said one or more location 
hypotheses. 
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101. (New) A method for locating a mobile station, MS, wherein said mobile 
station MS is one of a plurality of mobile stations, and sftgnal measurements are capable of 
being obtained from wireless transmissions betweeir the plurality mobile stations and a 
plurality of fixed location communication stations, eich capable of at least one of: wirelessly 
detecting said mobile station MS, and wirelessly being detected by said mobile station MS 
the improvement characterized by: / 

providing access to a mobile station loca/ion estimator for estimating, for each of one 
or more of said mobile stations, a location of the mobile station when said location estimator 
is supplied with corresponding input data obtained using said signal measurements obtained 
from wireless transmissions between the mopile station and said plurality of communication 
stations; / 

storing a plurality of data item collections, wherein for each of a plurality of 
geographical locations, there is one of /said data-item collections having (al) and (a2) 
following: / 

(al) a representation of the geographical location, and 

(a2) a representation of said signal measurements between one of the mobile 
stations and the plurality of carrmnunication stations when said one mobile station is 
approximately at the geogratihidal location of (al); 

first obtaining, from said signal measurements between said mobile station MS and 
said plurality of communication stations, an initial location estimate of said mobile station 
MS from said location estimator/ 

second obtaining one or more additional location estimates generated by said location 
estimator, wherein each said additional location estimate is generated from input supplied 
from at least one of said representations of signal measurements of (a2) for at least one of 
said data item collections, /and wherein at least a majority of said additional location 
estimates satisfy a predetermined constraint dependent on said initial location estimate; 

deriving a further pcation estimate of said mobile station MS using a group of one 
or more of said geographical location representations of (al) for said data item collections 
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whose representations of signal measurements of (a2) were used to generate one of said 
additional location estimates. 

102. (New) The method as ataixBetFm Claim 101, wherein said step of deriving 
includes determining an area boundary of said further location estimate as a function of said 
geographical locations in said groupJ 
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103. (New) A location system for locating a mobile station MS using wireless 
signal measurements obtained from transmission/between said mobile station MS and a 
network of fixed location transceivers, wherein said transceivers are cooperatively linked for 
use in locating the mobile stations, the improvement characterized by: 

a communications interface for routing to each of one or more location estimators 
corresponding input data for estimating one or more initial locations of said mobile station 
MS, wherein said corresponding input/data is obtained using measurements of wireless 
signals obtained from transmissions between: 

(i) the mobile station MS, at a corresponding geographical location, and 

(ii) the networlyof transceivers; 
a location estimate adjuster for deriving an additional location estimate of said mobile 

station MS using a first initial location estimate generated by a first of said location 

estimators, wherein: 
y 

(al) said additional location estimate has a corresponding confidence value 
indicative of a likelihood of the geographical location of the mobile station MS being 
a location represented by said additional location estimate, and 
(a2) said additional location estimate is determined using other location estimates 

generated by/said first location estimator previously to the generation of said first 

► / 

location .estimate, wherein said other location estimates are within a 
area about said first initial location, and said additional location 
fts determined using known locations corresponding to said other location 
estimates; and 

an output gateway for transmitting, to a predetermined destination, a resulting 
location estimate that is dependent upon one or more of said first initial location estimate and 
said additional location estimate. 




104. (New) The location system, kk cjaimed hyClaim 103, wherein said location 
estimate adjuster includes a statistical simulaiiorTnTodule for deriving one or more likelihood 
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values indicative of said first^ocajj^egtimator generating a location estimate that includes 
the geographical locatiorj^TMS. 

105. (New) The location system, as claimed in Claim 1 03 , further including a most 
likely estimator for determining said resulting location estimate of the corresponding 
geographical location of the mobile station MS, said most likely location estimate being 
derived using said additional location estimate and its corresponding confidence value, said 
most likely estimator irjcludes ajprtfbability density function for fuzzifying at least said 
confidence value fon^aid^ad^itional location estimate over an area adjacent a boundary of 
said additional location estimate. 
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106. (New) A location system for locating mobile stations using wireless signal 
data obtained from transmissions between ysaid mobile stations and a network of fixed 
location transceivers, wherein said transceivers in the network are cooperatively linked for 
use in locating said mobile stations, the improvement characterized by: 

an archive for storing a plurality of data item collections, wherein for each of a 
plurality geographical locations, there as one of said data item collections having (al) and 
(a2) following: / 

(al) a representation of the geographical location, 
(a2) a set of said Wireless signal data obtained using transmissions between 
one of said mobile stations and the network, wherein the one mobile station 
transmits from approximately the geographical location of (al); 

a plurality of location estimators, one or more of which are trainable, wherein each 
said trainable location estimator for generating geographical location estimates for said 
mobile stations, wherein for each said trainable location estimator, there is a corresponding 
group of wireless signal measurement parameters, wherein for said location estimator to 
generate a location estimate of an individual one of said mobile stations, at least some of said 
parameters must be instantiated with yalues obtained from transmissions between said 
individual mobile station and the networjc, and wherein each said trainable location estimator 
learns by associating, for/ eaclvof at least some of said data item collections, said 
geographical location representati©*^ai*7^fthe data item collection with said set of said 
wireless signal measurements (a2) of the data item collection; 

a location estimator selector for selecting one or more of said plurality of location 
estimators for generating mobile station location estimates; 

wherein for locating a particular one of said mobile stations, said location estimator 
selector selects each of one or more of said location estimators according to whether at least 
one of said parameters from said corresponding group of parameters for the trainable location 
estimator is capable of peing instantiated using wireless signal measurements obtained from 
transmissions between said particular mobile station and the network. 
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107. (New) The location system^ Claim 106, further including a combiner 
location estimator for determining a rpelflting location estimate of said particular mobile 
station by combining a plurality cjffocation estimates from the selected one or more location 
estimators. 

108. (New) The location system, as claimed in Claim 106, wherein at least a first 
of said trainable location estimators includes a first artificial neural network. 



109. (N^(v) | Tl^)6cation system as claimed in Claim 108, wherein said one or 
more trainable lbcation^timators includes a second trainable location estimator that utilizes 
a second artificial ifeural network different from said first artificial neural network, for 
generating a geographical location estimate for locating one of said one mobile stations. 



110. (New) 
artificial neural netw< 



model, and radial b 




location system as claimed in Claim 108, wherein said first 
le of: a multilayer perceptron, an adaptive resonance theory 
function network. 



111. (New) The location system as claimed in Claim 1 06, wherein for at least one 
said trainable location estimators, the trainable location estimator has, from its corresponding 
group of parameters, a parameter for receiving a value related to wireless transmissions 
between said particular motile station and one of said fixed location transceivers, wherein 
said value is indicative of at least one of the following conditions: 

(a) said one traj^sceiver is active for wireless communication with said particular 
mobile station a$ aypilot signal/by said one transceiver is detected by said particular 
mobile station;/ 

(b) said or/e transceiver is active for wireless communication with said particular 
mobile statidn and said one transceiver detects wireless transmissions by said 
particular mobile station; 
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(c) said one transceiver is/active for wireless communication with said particular 
mobile station and said one/ransceiver does not detect wireless transmissions by said 
particular mobile station^ 

(d) said one transceiver is active for wireless communication with said particular 
mobile station and/ysaid partietflar mobile station does not detect wireless 
transmissions by said one transceiver; and 

(e) said one transceiver is not active for wireless communication with said 
particular mobile/station. 
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112. (New) A location system for receiving wireless signal measurements of 
wireless signals transmitted between a plurality mobil/ stations and a network of 
transceivers, wherein said transceivers in the network ai^ cooperatively linked for use in 
locating the mobile stations, the improvement characterized by: 

a mobile station location providing means for providing location estimates of said 
mobile stations, such that when said proj^diijg nutans is supplied with said measurements 
of wireless signals transmitted betwe^i 4 c^rti/ular one of the mobile stations and said 
network, said providing means provides ^firsj^collection of one or more location estimates 
for said particular mobile station; 

an expert system for activating£xf>ert system rules for one of: (a) modifying one of 
said location estimates of said first collection, and (b) obtaining additional location estimates 
of the particular, mobile station; 

a most likely estimator fj^r determining a most likely location estimate of the 
particular mobile station, said most likely estimator uses one or more location estimates 
provided by said expert system for determining said most likely location estimate. 
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113. (New) A location system for locating a wireless mobile station that is capable 
of communicating with a pluralitWof networked base stations, comprising: 

a transceiver: (a) for at lea/st detecting a direction of wireless signals transmitted from 
the mobile station, and (b) for communicating with said networked base stations information 
related to a location of said wireless mobile station; 

a signal analyzer fop determining whether a detected wireless signal from said mobile 
station has been #fHp of: /eflected and deflected; 

one or rflore jtoo&tion estimators for providing one or more location estimates of said 
mobile statiorf by dsjhfi wireless signals transmitted from said mobile station, wherein at 
least one of s&kH&ation estimators utilize the signals from said mobile station that are 
determined to be Neither reflected nor deflected; and 

transpory means for moving at least said transceiver when locating said wireless 
mobile stations 



114. (New) The locatio^yb^m as claimed in Claim 113, wherein said signal 
analyzer includes a comparator raraJmparing: (a) a distance of said mobile^station from said 
transceiver using a signal strengjm of said wireless signals from said mobile station, with (b) 
a distance of said mobile statimi from said transceiver using a signal time delay measurement 
of wireless signal from said mobile station. 

115. (New) The location system as claimed in Claim 113, further including one 
or more location estimators for estimating a location of said transceiver, wherein at least one 
of said transceiver locat/on estimators uses measurements of wireless signals transmitted 
from one of: said netw^rk?4 base stations and a global positioning satellite system. 



116. (New) / The-4ecafion system as claimed in Claim 115, further including a 
deadreckoning component operatively movable with movements of said transceiver for 
estimating a change in a location of said transceiver, wherein said deadreckoning component 
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determines incremental [updat^fo^at least one location estimate of said transceiver output 
by at least one of saicUrJihscei ver location estimators. 



22 



117. (New) A method for locating a wireless mobile station, MS, using 
measurements of wireless signals, wherein at least one of: /aid measurements and said 
wireless signals are transmitted between the mobile station MS and at least one of a plurality 
of transceivers, wherein said transceivers are capable of at least wireless detection of a 
plurality of wireless transmitting mobile stations, including said mobile station MS, 
comprising: / 

providing access to first and second mobile statidn location estimators, wherein each 
of said location estimators is capable of providing a location estimate for each mobile station 
of at least some of said mobile stations when saicy location estimator is supplied with 
corresponding data obtained from wireless signal measurements communicated between the 
mobile station and one or more of said plurality of transceivers, wherein: 

(a) said first location estimator performs one or more locating techniques, 
utilizing its said corresponding data, for determining a locus of locations for the 
mobile station MS from at leasy one of the transceivers, wherein said 
corresponding data is a function of ^signal time delay between the mobile station 
MS and one or more of the transceivers, and 

(b) said second location estimator performs at least one of (bl) through (b3) 
following; / 

(bl) an angle of am\jal locating technique for estimating a location of the 
mobile station MS>wprein said angle of arrival locating technique 
determines a location estimate of the mobile station MS using a direction 
from which wireless signals arrive at at least one of the transceivers from the 
mobile station MS; / 

(b2) a negative lagic technique for estimating at least one area where the 
mobile station MS As unlikely to be located; 

(b3) a signal processing technique for estimating a location of the mobile 
station MS using wireless signals received by the mobile station MS from a 
plurality of nonyxerrestrial transmitting stations, wherein said wireless signals 
provide time values, and said signal processing technique determines at least 
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one differential between the time values for the wireless signals transmitted 
by two of the non-terrestrial transmitting stations; 

first supplying said first location estimator with first corresponding data obtained 
from received wireless signal measurements communicated between said mobile station MS 
and one or more of said plurality of transceivers; 

second supplying said second location estimator with second corresponding data 
obtained from received wireless signal measurements communicated between said mobile 
station MS and one or more of said plurality of transceivers; 

first receiving from said first location estimator, first location related information 
having at least a first estimate for theAnobile station MS's location; 

second receiving from saw aecond location estimator, second location related 
information having at least a sec6nd estimat&ierthe mobile station MS's location; 

determining a resulting location estimate of the mobile station MS using: (a) a first 
value obtained from said first location related information, and (b) a second value obtained 
from said second location related information. 
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118. (New) A method for locating a wireless mobile station, comprising: 
repeatedly performing the following steps (A 1 ) through (A3) for tracking the mobile 
station; / 

(A 1) receiving a location estimate of the/mobile station from at least one of a first and 
a second mobile station location estimators/wherein each of said location estimators is 
capable of providing a location estimate for/said mobile station, wherein: 

(a) said first location estimator estimates a location of the mobile station 
when supplied with first data, wherein said first data includes timing values 
obtained from wireless timing signals received by the mobile station from 
one or more satellites; and 

(b) said second location estimator estimates a location of the mobile 
station when supplied with second data, wherein said second location 
estimator uses values from said second data that are obtained from time 
delays of wireless signals transmitted between the mobile station and at least 
one transceiver of af plurality of transceivers cooperatively linked together for 
use in locating the mobile stationr; 

wherein each of said first and second location estimators provides at least one 
location estimate of the mobile/station at some time during said repeated performances of 
said receiving step; n I 

(A2) determining resisting kjj^afion information of said mobile station using at least 
one of: (a) a first value obtained from a first location estimate received from said first 
location estimator, and (b) a second value obtained from a second location estimate received 
from said second location estimator; 

wherein said step of determining includes determining a likely location of the mobile 
station by determining a likely roadway upon which the mobile station is located; 

(A3) providing said resulting location information for displaying on a display device, 
wherein said resulting location information is displayed as at least one location of the mobile 
station on a map having roadways thereon. 
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119. (New) A method for locating, from a plurality of wireless mobile stations, 
one of the wireless mobile stations using measurements of wireless signals, wherein at least 
one of: said measurements and said wireless signals are transmitted between said one mobile 
station and at least one of a plurality of fixed location stations, each station capable of at least 
one of receiving wireless signals from, and transmitting wireless signals to said one mobile 
station, comprising: / 

receiving, from each of at least first aid second mobile station location estimators, 
corresponding first and second location estimates of said one mobile station, wherein for 
estimating a location, L A , of some second/one of the mobile stations at time T A , said first 
location estimator is capable of generating a corresponding location without requiring a prior 
location estimate generated by said second location estimator for locating the second mobile 
station at the location L A at substantially the time T A , and, for estimating a location, L B , of 
some third one of the mobile stations at time T B , said second location estimator is capable 
of generating a corresponding location without requiring a prior location estimate generated 
by said first location estimator for locating the third mobile station at the location L B at 
substantially the time T B ; / 

wherein (Al) and (A2) allowing hold: 

(Al) said first location estimator performs one or more coverage area analysis 
techniques when said first lacatfoi estimator is supplied with first data obtained from 
wireless signal measurements cpmi iunicated / b y etween said one mobile station and one or 
more of said plurality of fixed Jpcationgmions, wherein each said coverage area analysis 
technique determines for said one mobile station, at least one of (i) and (ii) following: (i) an 
area determined using a corresponding area for each of one or more of said fixed location 
stations that wirelessly detect said one mobile station, or is wirelessly detected by said one 
mobile station, and (ii) aiy area excluded from a corresponding area for each of one or more 
of said fixed location stations that can not detect said one mobile station, or can not be 
detected by said one mobile station, and 

( A2) said second location estimator, when supplied with second data obtained from 
wireless signal measurements communicated between said one mobile station and one or 



26 



more of said plurality of fixed location stations, performs at least one of the location 
techniques (i) through (v) following: 

(1) a pattern recognition technique, wherein said pattern recognition 
technique estimates a location of/one of the particular mobile station from a 
pattern of a plurality of time delayed signal strengths of the wireless signal 
measurements provided by said second data; 

(ii) a trainable mobile station location estimating technique for estimating 
a location of said one mobile station, wherein said trainable mobile station 
location estimating technique is capable of being trained to associate (1) and 

(2) following: (1) each location of a plurality of geographical locations, and 
(2) corresponding measurements of wireless signals transmitted between 
some one of the mobile stations and the fixed location stations, wherein said 
some mobile station is approximately at the location; 

(iii) a locus computing technique for estimating a location of said one 
mobile station, wherein said locus computing technique utilizes 
measurements of wireless signals from said second data between said one 
mobile station and two or more of the fixed location stations for determining 
a locus of locations fqfr said oije jpiobile station, wherein said measurements 
are a function of a signal timd djSlay between said one mobile station and at 
least one of the two <£r more rkgdjoc&tion stations; 

(iv) an angle of arrival technique for estimating a location said one mobile 
station, wherein said angle of arrival technique determines a location estimate 
of said one mobile station using a direction from which wireless signals 
arrive at at least qne of the fixed location stations from said one mobile 
station; 

(v) a signal processing technique for estimating a location of said one 
mobile station using wireless signals received by said one mobile station 
from one or more non-terrestrial transmitting stations, wherein said wireless 
signals provide lime values, and said signal processing technique determines 
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at least one differential between/the time values for the wireless signals 
transmitted by two of the non^terrestrial transmitting stations; 
determining a resulting location estimate of said one mobile station, wherein said step 



of determining includes at least one oftfie substeps (Bl) through (B3) following: 

(Bl) combining both of sjud first and second location estimates to obtain said 
resulting location estimatelhat is different from each of said first and second location 
estimates, / 

(B2) obtaining on^Wfnore values rating said first and second location estimates, 
wherein sl^dy^ues are indicative of relative expected performances of said first and 
second locatipn estimators in locating said one mobile station, 
(B3) selecting one of said first and second estimates for receiving preference in 
determining said resulting location. 

120 (New) The nmHcm of Claim 1 1 9, wherein said one mobile station is part of 
a mobile base station. — 
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121. (New) A method for locating a wireless mobile station capable of wireless 
communication with a plurality of fixed location terrestrial stations, comprising: 

providing access to a/plurality of mobile station location estimators, wherein said 
_ location estimators provide location estimates of said mobile station when said location 
estimators are supplied with/corresponding input information derived from wireless signal 
measurements transmitted from or received at the mobile station; 

receiving, over time/, a plurality of location estimates of the mobile station, wherein 
s&id step of receiving inclupes steps (a) and (b) following: 

(a) first receiving, from a first of said location estimators, a first one or more 
location estimates of the mobile station, wherein said corresponding input 
information for said first location estimator includes timing data from wireless 
signals transmitted from one or more global positioning satellites, and received by 
the mobile station; 

(b) second receiving, from a second of said location estimators, a second one 
or more location estimates of the mobile station, wherein said corresponding input 
information for said second location estimator includes data from wireless signals 
transmitted between the wireless mobile station and said plurality of fixed location 
terrestrial stations, andwherein said corresponding input information is a function 
of a signal time delay jpetween the mobile station and at least one of the fixed 
location terrestrial statipns^/ 

determining, a plurality of consecutive resulting location estimates for tracking the 
mobile station, wherein said step of determining includes deriving at least one of said 
resulting location estimates of the mobile station using a location estimate most recently 
generated from one /of said first one or more location estimates by said first location 
estimator, and deriving at least one of said resulting location estimates of the mobile station 
using a most recently generated one of said second one or more location estimates by said 
second location estimator. 
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1 22 . (N ew) The method as claimed in Claim 1 2 1 , wherein said step of determining 
includes: / 

establishing apriority between location estimates of said firstjocation estimator and 
said location estimates of said second location estimator. 

1 23 . (New) The method as claimed in Claim 1 22, wWerein said step of establishing 
includes obtaining a confidence value for one or more ofy(a) at least one of said location 
estimates for said first one or more location estimates; and (b) at least one of said location 
estimates for said second one or more location estimates; 

wherein each said confidence value is indicative of a likelihood of the mobile station 
having a location represented by said correspoijding location estimate for the confidence 
value. 

1 24. (New) The method as clami^fin Claim 121, wherein said step of determining 
includes preferring a location estimate oysaid first one or more location estimates over a 
location estimate of said second one omfiore location estimates when both are available for 
substantially a same location of the mobile station. 

1 25 . (New) The method as claimed in Claim 121, wherein said step of determining 
includes, for at least one of said resulting location estimates, determining one or more of: (a) 
a velocity of the mobile station, (B) an acceleration of the mobile station, and (c) one or more 
features of an area near said resulting location estimate. 
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126. (New) A method for providing a location estimate of a wireless mobile 
station using measurements of wireless signals, comprising: 

first transmitting, when available, a first collection of measurements of wireless 
signals transmitted between sai<j mobile station and one or more satellites, to a first location 
estimator; 

second transmitting, /to a second location estimator, a second collection of 
measurements obtained frony wireless signals transmitted between said mobile station and 
one or more fixed locatiory terrestrial stations, at least when said first collection is not 
available, wherein said second collection includes signal time delay data of wireless signals 
transmitted between the mobile station and the fixed location terrestrial stations; 

wherein said second location estimator determines a location estimate of the mobile 
station dependent upon the mobile station being approximately on a locus of locations from 
at least one of the fixed location terrestrial stations, said locus including substantially only 
locations where a si$i#l time delay dependent condition is satisfied; 

first obtaimfikli firs>ibcation estimate of said mobile station when said first location 
estimator is supplircHtfith an instance of said first collection; 

second obt/aining a second location estimate of said mobile station when said second 
location estimator is supplied with an instance of said second collection; 

outputting a resulting location estimate that is dependent upon at least one of said 
first and second location estimates. 



127. (New) The method as claimed in Claim 126, further including receiving a 
signal from the mobile station for apsistafice. 

128. (New) The method! o^JTaim 126, wherein said step of outputting includes 
one of more of: 

(a) sending said resulting {location through the Internet to a known destination; 

(b) prioritizing said first and second location estimates when both are available for 
locating the mobile station at substantially a same time; 
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(c) combining said first and second location estimates when both are available for 
locating the mobile station at substantially a same time; and 

(d) sending said resulting location to an emergency response center. 



/ 

e method of Claim 126, wherein said condition includes one of a 
ateration using one of a time of arrival and a time difference of arrival 
of wireless sign$£ transmitted between the mobile station and the at least one fixed location 
terrestrial stat 



129. (Ne 1 
triangulation and j 



ion. 



130. (New) 
and second transmit 
of the Internet. 



mi 



method of Claim 126, wherein at least one of said steps of first 
[ incjtfaes one of said first and second collections on at least a portion 
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131. (New) A method for locating a mobile station using wirdess signal 
measurements obtained from transmissions between said mobile station and/a plurality of 
fixed location communication stations, wherein each of said communications stations 
includes one or more of a transmitter and a receiver for wirelessly communicating with said 
mobile station, comprising: / 

providing access to first and second mobile station location eyaluators, wherein said 
location evaluators determine information related to one or more location estimates of said 
mobile station when said location estimators are supplied with data having values obtained 
from wireless signal measurements obtained via transmission/between said mobile station 
and the communication stations, wherein (A) and (B) following: 

(A) said first location evaluator performs one omnore of the following techniques 
(i), (ii) and (iii) when supplied with corresponding instances of said data: 

(i) a first technique for determining, for at least one of the 
communication stations, one of: a wireless signal angle of arrival, and a time 
difference of arrival between the; mobile station and the at least one 
communication station; / 

(ii) a second technique for Estimating a location of said mobile station, 
using values/from a corresponding instance of said data obtained from signals 
received at (hejmobi^station from one or more satellites; 

(iii) a tqird technique tor recognizing a pattern of characteristics of a 
correspondftiglnstance of said data, wherein said pattern of characteristics is 
indicative of a plurality of wireless signal transmission paths between the 
mobile station and each of one or more of the communication stations; and 

(B) for the one or more of said techniques performed by said first location 
estimator, said second location evaluator performs a different combination of said 
one or more of said tecnniques when supplied with corresponding instances of said 
data for the one or more techniques of said different combination; 

first obtaining, from said first location estimator, first location related information for 
identifying a location of the mobile station for at least one of the following situations: a 



33 



tracking of the mobile station, and in response'to a request for a location of the mobile 
station, wherein said first location estimator uses one or more available first corresponding 
instances of said data for said one or more techniques performed by said first location 
estimator; / 

second obtaining, from said second location evaluator, second location related 
information for identifying a location of the mobile station for said same at least one 
situation, wherein said second Location estimator uses one or more available second 
corresponding instances ot said/aata^of said different combination; 

determining a resulti^location estimate of the mobile station dependent upon at 
least one of: (a) a first value obtained from said first location related information, and (b) a 
second value obtained fix>m said second location related information. 

132. (New) The method as claimedC^ijaaim 131, wherein said mobile station is co- 
located with a processor for activating^ lea^t one of said location estimators. 
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133. (New) A method for /ocating a mobile station when there is an occurrence 
of at least one of: said mobile statidn being tracked, and a request for locating said mobile 
station, wherein said method uses wireless signal measurements obtained from transmissions 
between said mobile station and/ a plurality of fixed location communication stations, 
wherein each of said communications stations includes one or more of a transmitter and a 
receiver for wirelessly communicating with said mobile station, comprising: 

providing access to first and second mobile station location evaluators, wherein said 
location evaluators determine irfformation related to one or more location estimates of said 
mobile station when said location estimators are supplied with data having values obtained 
using wireless signals obtainep via transmissions between said mobile station and the 
communication stations, wherein (A) and (B) following: 

(A) said first location evaluator performs one or more of the following techniques 
(i), (ii) and (iii) when supplied with corresponding instances of said data: 

(i) a first /technique to determine a wireless signal angle of arrival 
between the mobile station and at least one of the communication stations; 

(ii) a second technique for estimating a location of said mobile station 
using values from a corresponding instance of said data obtained from timing signals 
received at the mobile station from one or more satellites; 

(iii) a third technique, wherein said third technique uses a statistical 
correlation for correlating O&S and (b) following: 

(a) I wirejps signal j^l'ated values of a corresponding instance of 
said data iristanci 

(b) information indicative of a location for the mobile station, 
wherein said correlation is used for determining a probability that the 

mobile station is within at least one geographical area, and 

(B) for said one or more of said techniques performed by said first location 
estimator, said second location estimator performs a different combination of said 
one or more of said techniques when supplied with corresponding instances of data 

ore techniques of said different combination; 



for the one or n 
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first generating, by said first location /stimator, first location related information of 
the mobile station's location, for said /t least one occurrence, using available first 
corresponding instances of said data of ^id one or more said techniques performed by said 
first location estimator; 

second generating, by said/second location estimator, second location related 
information of the mobile station' allocation, for said at least one occurrence, using available 
second corresponding instances of said data for said different combination; 

wherein each of said firpt and second location related information is capable of being 
generated independently of/fjfe other of said first and second location related information; 

determining a resdltiiVg locatipn estimate of the mobile station using at least one of: 
(a) a first value obtained frojn s^idiirst location related information, and (b) a second value 
obtained from said seconcTfocation related information; 

wherein said stfep of determining includes a step of identifying one or more subareas 
for said resulting location, said one or more subareas selected from a predetermined plurality 
of subareas of a lacger mapped area. 
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134. (New) A method for locating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and a plurality of 
fixed location communication stations, wherein each of said communications stations 
includes one or more of a transmitter and af receiver for wirelessly communicating with said 
mobile station, comprising: / 

receiving a request for a locationf of the mobile station; 

generating one or more requests/for information related to a location of said mobile 
station from one or more mobile station location evaluators such that when said location 
estimators are supplied with data having values obtained from wireless signal measurements 
obtained via transmissions between said mobile station and the communication stations, said 
one or more location evaluators perform at least two of the following techniques (i), (ii), (iii) 
and (iv) when said techniques are supplied with a corresponding portion of said data: 

(i) a first technique for determining at least one location area or locus for 
said mobile station using one of: a time of arrival of wireless signals, and a 
time difference of arrival of wireless signals between the mobile station and 
at least one communication station; 

(ii) a second technique for determining, for at least some one of the 
communication stations, a wireless signal angle of arrival between the mobile 
station and tne it le^st someone communication station; 

(iii) a third k^hijiqtfe for estimating a location of said mobile station, 
using timing values from a corresponding portion of said data obtained from 
signals received at the mobile station from one or more satellites; 

(iv) a fourth technique, wherein said fourth technique provides a pattern 
recognizer for estimating a location of said mobile station by deriving said 
location estimate from a pattern of multipath wireless signal characteristics 
between: (a) one or more of the communication stations, and (b) said mobile 
statiom; 

first obtaining, from said one or more location estimators, a first one or more location 
estimates using an available first one or more corresponding portions of said data; 
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determining a resulting location estimate of the mobile station obtained from at least 
one of said first one or iw>re location estimates; 



when 
determining 
destination 
information 
Internet. 




mo of said steps of receiving, generating, first obtaining, and 
'substep of one of: (i) transmitting information to a predetermined 
*one of a public switched network and the Internet, and (ii) receiving 
5m a predetermined source using one of a public switched network and the 
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135. (New) The method of Claim 134, further including a step of outputting said 
resulting location estinpte to a location identified by said request. 

136. (New) TheuAetfi^d of Claim 134, further including requesting that the mobile 
station raise its wireless senal transmission power prior to the wireless signal measurements 
being obtained via/ transmissions between said mobile station and the communication 
stations. 
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137. (New) A meihod for locating a mobile station when there is an occurrence 
of at least one of: said mobile station being tracked, and a request for locating said mobile 
station, wherein said method uses wireless signal measurements obtained from transmissions 
between said mobile station and a plurality of fixed location communication stations, 
wherein each of said communications stations includes one or more of a transmitter and a 
receiver for wirelessly communicating with said mobile station, comprising: 

providing first amd second mobile station location evaluators, wherein said location 
evaluators determine information related to one or more location estimates of said mobile 
station when said location estimators are supplied with data having values obtained from 
wireless signal measurements obtained via transmissions between said mobile station and 
the communication stations, wherein (A) and (B) following: 

(A) said first location evaluator performs one or more of the following techniques 

(i), (ii), (iii) and|(iv) when said techniques are supplied with a corresponding instance 

of said data: 

(i) ^ first technique for determining, for at least one of the 
commuhication stations, one of: a wireless signal angle of arrival, and a time 
difference of arrival between the mobile station and the at least one 
communication station; 

(ii) |a ^ecpid techjaiqtf^f for estimating a location of said mobile station, 
using timing values from a corresponding instance of said data obtained from 
signals received at the mobile station from one or more satellites; 

(iii) a third technique, wherein said third technique provides an association 
for associating, for each of a plurality of mobile station locations, multipath 
wireless signal characteristics between: (a) one or more of the communication 
stations, and (b) a mobile station at the location; and 

(iv) a fourth technique, wherein said fourth technique uses a statistical 
correlation for correlating (a) and (b) following: 

(a) wireless signal related values obtained from a corresponding 
instance of said data, and 
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(b) information indicative of a location for the mobile station, 
wherein said correlations used for determining a value indicative of 
a likelihood that thp mobile station is within a corresponding 
geographical area, s(nd 
(B) for said one or more oysaid techniques performed by said first location 
estimator, said second location evaluator performs a different combination of said 
one or more of said techniques when supplied with corresponding instances of said 
data for the one or more techniques of said different combination; 
first obtaining, from said/first location estimator, first location related information, 
for said at least one occurrence/ using a supplied first one or more corresponding instances 
of said data for at least a time when said first one or more corresponding instances are 
available; / 

second obtaining/ from said second location evaluator, second location related 
information, ror said at least one occurrence, using a supplied second one or more 
corresponding instances of said data for at least a time when said second one or more 
correspondingln^fai/ces are available; 

wherein ea^h of said first and second location related information is capable of being 
obtained substantially independently from the obtaining of the other of said first and second 
location relatedr information; 

determining a resulting location estimate of the mobile station dependent upon at 
least one oy: (a) a first value obtained from said first location related information, and (b) 
a second Value obtained from said second location related information. 

K 

138. (New) The methoc^p^Claim 137, wherein one or more of: 

(a) said first technique in^lj^s a step of performing one of a triangulation and a 
trilateration; 

(b) said third technique 




includes a step of activating an artificial neural network; 



\ 
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(c) a procedure said fo 
decomposition , a 1 
Bollenger Bands. 




echnique includes performing one of: a principle 
ares, a partial least squares, and a procedure using 
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139. (New) A method fpr locating a wireless mobile station using wireless signal 
measurements obtained fromAransmissions between said mobile station and a plurality of 
communication stations capable of wirelessly detecting said mobile station, comprising: 

first determining whetner a first location estimate of said mobile station is capable of 
being determined using a first combination of one or more of (a) through (c) following: 

(a) a /first technique for determining, for at least one of the 
communication stations, a wireless signal angle of arrival, and a time 
difference of arrival between the mobile station and the communication 
station using the wireless signal measurements; 

(b) /a second technique using measurements from signals received at the 
mobile station from one or more satellites; 

(c) / a pattern recognition location technique for estimating a location of 
said /mobile station by recognizing a pattern of characteristics of data 
obtained from wireless signal measurements, wherein said pattern of 
characteristics is indicative of multipath wireless signal transmissions paths 
beiweerflhe mobile station and one or more of the communication stations; 
(d/> / Mi angle of arrival technique, wherein an angle of arrival of signal 
transmissions frpm said mobile station is determined at one or more of the 
oo^murji&afion stations; 

second netermining a second location estimate of said mobile station by a different 
combination or one or more of said techniques when one of: (i) said step of first determining 
determines that said first combination is unable to provide said first location estimate, and 
(ii) said second location estimate is expected to be more accurate or reliable than said first 
location estimate. 
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140. (New) A method for locating / mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and at least one of 
a plurality of terrestrial communication stations capable of wirelessly detecting said mobile 
station, comprising: 

providing access to one or more of tlie location techniques (a) through (c) following: 

(a) a first technique for triangulating, wherein for each of three or more 
of the communication staftions, one of: a signal time of arrival, and a signal 
time difference of arrival between the mobile station and the communication 
station is determined /ising a first input obtained from the wireless signal 
measurements; 

(b) a second technique using a second input obtained from one or more 
transmissions between the mobile station and the communication stations, 
said second input including time delay measurements of signals received at 
the mobile st^iion from one or more satellites; 

(c) a thir/i technique that learns an association between a plurality of pairs 
of (i) and (id) following: 

(i) / cfy^$teristicspf wireless signals communicated between 
s/>me motftte-stSfion and one or more of the communication stations, 
and 

(ii) a location of said some mobile station during the 
communication, 

wherein said association is determined by a training process using a plurality 
of/feaid pairs, wherein when said third technique is supplied with a third input 
characteristics of wireless signals communicated between said mobile 
station and one or more of the communication stations, data indicative of a 
location of the mobile station is obtained; 
determining whether a particular one of the location techniques (a) through (c) has 
its corresponding input available for determining a first location estimate of said mobile 
station; 
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determining a second/location estimate of said mobile station by activating one of 
said location techniques mfferent^fom said particular location technique when the 
corresponding input for s^d3ifferent technique is available. 



141. (New) The method as cl 
location techniques generate location 



upon one another for their corresponding input to be available. 




d in Claim 140, wherein at least two of said 
tes of said mobile station that do not depend 
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142. (New) A method for locating a mobile station using wireless signal 
measurements obtained from transmissions petween the mobile station and at least one of 
a plurality of communication stations, wherein each of said communications stations 
includes one or more of a transmitter and a/receiver for wirelessly communicating with the 
mobile station wirelessly, comprising: 

providing access to at least first kid second location estimators for estimating a 
location of the mobile station, wherein for said first location estimator to estimate a location 
of the mobile station, said first estimator is dependent upon a result from a first location 
technique included in one of the following (a) through (e) location technique categories, and 
for said second location estimator to estimate a location of the mobile station, said second 
estimator is dependent upon a result from a second component included in a different one 
of the following (a) through (e) location technique categories: 

(a) one of a trilateration and a triangulation technique for determining, for 
each of three or more 01 'the communication stations, one of: a wireless signal 
time of arrival, and a wireless signal time difference of arrival between the 
mobile station and the; communication station using a first input obtained 
from the wireless signal measurements; 

(b) a stochastic technique, wherein said stochastic technique uses a 
statistical correlation |for correlating (i^and (ii) following: 

(i) a seiond obtained from the wireless signal 
measurements, and 

(ii) data indicative of a location area for the mobile station, 



wherein a p: 



location area is determined from said correlation; 



(c) a learning 



each said pair inc 
mobile station, an 



robability that the mobile station is within the correlated 



technique, for learning an association, wherein said 



association is detei mined by a training process using a plurality of data pairs, 



uding: first information indicative of a location of some 
second information from wireless signal measurements 
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between said some mobile station and one or more of the communication 
stations when said some mobiler station is at the location, 
wherein when said learning technique is supplied with a third input obtained 
from the wireless signal measurements obtained from transmissions between 
the mobile station and at/least one of a plurality of communication stations, 
data indicative of a location for the mobile station is determined; 

(d) a pattern recognition location technique for estimating a location of 
the mobile station l/y recognizing a pattern of characteristics of a fourth input 
obtained from me wireless signal measurements, wherein said pattern of 
characteristics /is indicative of multipath wireless signal transmissions 
betweefo the mobile station and one or more of the communication stations; 

(e) / v a lafcation technique using a fifth input obtained from measurements 
fromSignals-feceived at the mobile station from one or more satellites; 

determining whether said first location estimator has its corresponding input available 
for determining a first location estimate of the mobile station; 

determining a second location estimate of said mobile station by activating said 
second location estimator when the corresponding input for said second location estimator 
is available,yand said corresponding input to said first location estimator is unavailable. 



143. (New) The method asJclaimed in Claim 142, wherein 
said first, second, third, and yofytH inputs include data related to one or more of: a 
wireless signal time delay, a wireles^si^ffaj strength, and a power level of the mobile station; 
and 

said fifth input includes daja /elated to GPS satellite signals. 



46 



144. (New) A method for locating one or more wireless mobile stations using 
wireless signal measurements obtained from transmissions between said mobile stations and 
a plurality of communication stations capable of at least oner of: wirelessly detecting said 
mobile stations, and being wirelessly detected by said mobile stations, comprising: 

archiving a plurality of data item collections, wherein each said data item collection 
includes (al) and (a2): 

(al) a representation of a location of ono^of said mobile stations, 

(a2) a set of measurements of saicf wireless signal data obtained from 
transmissions between one of said mobile stations and at least one of said communication 
stations, wherein said one mobile station transmits from approximately the corresponding 
location represented in (al), and wherein said set of measurements include one or more of 
(i) and (ii) following: 

(i) a signal strength measurement corresponding to a transmission 
between said one mobile station and one of said communication stations; 

(ii) a jjign^l tirofe delay measurement corresponding to a transmission 



between said on{ 
providing a pli 
said location estimate 



(station and one of said communication stations; 
pattern matching location estimators, wherein at least one of 
at least one association between (al) and (a2) of the archived 
data item collections whefnylocating one of said mobile stations; 

receiving wirelesre signal data obtained from transmissions between said 
communication stationsAnd a particular one of said mobile stations at an unknown location, 
wherein said wireles/ signal data includes one or more measurements for said set of 
measurements; 

selecting, u/Sing a value dependent upon said wireless signal data, one or more of said 
location estimators; 

determining one or more location estimates of said particular mobile station when 
said selected l/frcation estimators are provided with input obtained using said wireless signal 
data. 
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145. (New) The method as claimed in Claim 144, wherein, said step of selecting 
includes using a value indicative of an identification of at least one of said communication 
stations. 



146. (New) The method as claimed in Claim 144, wherein said wireless signal 
data includes information indicative of one of: said particular mobile station being detected 
by at least one of said communication s/ations, and said particular mobile station detecting 
at least one of said communication stations. 

147. (New) The method as claimed in Claim 144, wherein said set of 
measurements further includes one or more of: 

/ 

a value indicative of a make of said particular mobile station; and 
a value indicative of a model of said particular mobile station. 

148. (New) The method as claimed in Claim 144, wherein said set of 
measurements further includesyon^or more of (a) through (f) following: 

(a) a measuremen/ in<|ipj^ve of a current transmission power of said particular 
mobile station; 

(b) a measurement j^licative of a maximum transmission power of said particular 
mobile station; 



sment 



(c) a measurement indicative of a transmission power level of one of said 
communication stations; 

(d) one or more values indicative of which of said communication stations is on-line 
and thereby capable of wireless communication with said particular mobile station; 

(e) one or more values indicative of which of said communication stations detects a 
wireless transmission from said particular mobile station; and 

(f) one onmore values indicative of which of said communication stations is detected 
by said particular mobile station. 
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149. (New) The method as claimed in Claim 144, wherein one or more of said 
pattern matching location estimafp™ includes one of: an artificial neural network, a genetic 
algorithm, a statistically ba^^pSftern recognition system, and an expert system. 



hod asc4ftkpjp<f i 
udes^w?egressic 



1 50. (New) The method as cl^kfjbdin Claim 149, wherein said statistically based 
pattern recognition system includes / gw?egression analysis procedure. 




151. (New) The methJ&Kalb claimed in Claim 144, wherein said step of selecting 
includes evaluating an expeWsygfem rule. 
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1 52. (New) A location sys/em for locating one or more wireless mobile stations 
using wireless signal measurements obtained from transmissions between said mobile 
stations and a plurality of communication stations capable of at least one of: wirelessly 
detecting said mobile stations, /and being wirelessly detected by said mobile stations, 
comprising: 

an archive for storing a/plurality of data item collections, wherein each said data item 
collection includes (al) and/a2) following: 

(al) a representation of a location of one of said mobile stations, 
(a2) data indicative of said wireless signal transmissions between said one 
mobile station and at least one of said communication stations, wherein said 
one mobile station transmits from approximately the mobile station location; 
a plurality of location estimators, each of at least some of said location estimators 
accesses information indicative of at least one association between (al) and (a2) for a 
plurality of said data item collections for determining a location estimate of an unknown 
location of a particular one of said mobile stations, wherein said location estimator uses a 
corresponding dajfa set indicative of wireless signal transmissions between said particular 
mobile station a/ said unknown location, and one or more of said communication stations; 

a location estimator selector for selecting one or more of said plurality of location 
estimators/Mm one or more location estimates of said particular mobile station, 

said seleaerselects each said location estimator by using information indicative of 
identifications of one or more communication devices, wherein each said communication 
device: (i)As one of a wireless signal transmitter and a wireless signal receiver located at one 
of said communication stations, and (ii) communicates with said particular mobile station 
thereby/providing at least a portion of said corresponding data set used by said location 
estimator. 




153. (New) The^lopation system as claimed in Claim 152, wherein, when said 
selector selects one of said location estimators that activates an artificial neural network. 
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1 54. (New) The location system as claimed in Claim 1 52, wherein at least one of 
said communication stations is included/in a satellite. 

155. (New) The location system as claimed in Claim 152, wherein one of said 
location estimators includes one of (a) and (b) following: 

(a) a pattern recognition capability for estimating a location of said particular mobile 
station; and 

(b) a statistical correlation technique for estimating a location of said particular 
mobile station; 

wherein said one locatioA estimator uses a derived relationship between said sets of 
wireless signal measurements of said archived data item collections for predicting a location 
of said particular mobile station. 



156. (New) The location system as claimed in Claim 155, wherein one of: 
said statistic^ correlation technique uses one of: principle decomposition, least 
squares, partial leastlsqua^C and Bollenger Bands; and 

said pattern repogjrjttion capability uses an artificial neural network. 



157. (New) / T|he location system as claimed in Claim 156, wherein said artificial 
neural network includes one of: a multilayer perceptron, an adaptive resonance theory model, 
and a radial basis function network. 



158. (New) / The location system as claimed in Claim 152, wherein for selecting 
at least one of said location estimators, said identifications identify a predetermined plurality 
of wireless terrestrialffixed location wireless communication devices, and said corresponding 
data set for the location estimator includes information indicative of one or more of (a) 
through (c) following: 

(a) whethenone of said communication devices is on-line, 
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(b) whether one of^idjpornmunication devices detects a wireless transmission from 
said particular mobile stat§<to( £nd 



(c) whether saic 
communication devices 




lar mobile station detects transmissions from one of said 
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159. (New) A method for locating a mobile station using wireless signal data 
obtained from transmissions between said mobile station and a plurality of communication 
stations capable of at least one of: w/relessly detecting said mobile station, and wirelessly 
being detected by said mobile station, comprising: 

receiving said wireless signal data obtained from transmissions between said 
communication stations and said/ mobile station at an unknown location, wherein said 
wireless signal data includes at least two of (Al) through (A3) following: 

(Al ) signal timipg measurements of wireless signal transmissions between 
said mobile station and one or more of said communication stations at 
terrestrial locations; 

(A2) time delay measurements from wireless signal transmissions from one 
or more satellites to said mobile station, each of the satellites having one of 
the communication stations; 

(A3) signal pattern characteristics of wireless signal transmissions between 
said mobile statipn and one or more of said communication stations, wherein 
said signal pattern characteristics are indicative of a multipath signal pattern 
at the unknown Ideation between the mobile station and at least one of the 
communication stain ons; 
generating one or moreHQcatigi^egfimates of said mobile station, using said wireless 
signal data, and at least twp of the following location techniques (Bl) through (B4) 
following: 

(B 1 ) a triaAgulation or trilateration technique using the measurements from 
(Al)l 

(B2) a triangulation technique using the measurements from (A2); 
(B3) a pattern recognition technique for estimating a location of said 
mcpile station by recognizing a signal pattern of characteristics from 

(4). 
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1 60. (New) The method as claimed in Claim 1 59, wherein said step of generating 
includes performing a stoonastic technique for generating a location estimate of said mobile 
station, wherein said stochastic technique uses a statistical correlation for correlating: 

(i) measurements from said wireless signal data, and 

(ii) previ(5upy /obtained wireless signal data indicative of a plurality of known 
mobile station iDeations; 

wherein ssfid stochastic technique determines a probability that said unknown location 
is within a geographic area associated with the probability. 



161. (New) The method as claimed in Claim 159, wherein said step of generating 



includes providing at least one of said si 



that is trainable when repeatedly provided 
indicative of a plurality of known mobile sMiorj locations. 



pattern measurements to a pattern recognizer 
vitinl previously obtained wireless signal data 



1 62 . (New) The method 4s cLgumed in Claim 161, wherein said pattern recognizer 
includes one of: an artificial neur/l network and a genetic algorithm. 
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a geographical location of the 
wherein for a first of 



163. (New) A mobile/station location system, comprising: 
an interface to one or more mobile station location estimators for estimating locations 
of mobile stations, such that for each of at least some of the mobile stations, when said one 
or more location estimators are each supplied with corresponding data obtained from 
measurements of wireless signals transmitted between the mobile station, and at least one 
of: 

(1) a plurality of communication stations capable of at least one of: 
wirelessly detecting said mobile stations, and being wirelessly detected 
by said mo :>ile stations, and 

(2) one or mo e non-terrestrial wireless signal transmitting stations, 

then said one or more location estimators each output corresponding location estimates of 

mobile station; 

said mobile station location estimators, when estimating a 
location of one of the mobile s tations, said first estimator is dependent upon a result from a 
first component included in one of the following (a) through (f) component categories, and 
for a second of said mobile station location estimators, when estimating a location of one of 
the mobile stations, said second estimator is dependent upon a result from a second 
component included in a diffei ent one of the follptfong (a) through (f) component categories: 

(a) a categ ory k^j^i^n recognition components, wherein each said 
pattern recogr ition component estimates a location of one of the mobile 
stations from i pattern of a plurality of time delayed signal strengths of the 
wireless signal measurements provided by said corresponding data for said 
pattern recognition component; 

(b) a category of trainable mobile station location estimating components 
for estimating a location of the mobile station, wherein each said trainable 
mobile statiofi location estimating component is capable of being trained to 
associate: (i) each location of a plurality of geographical locations with (ii) 
corresponds g measurements of wireless signals transmitted between some 
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one of said mobile stations and the plurality of communication stations, 
wherein said some mobile station is approximately at the location; 

(c) a category of locus competing components for estimating a location 
of the mobile station, wherein said locus computing components utilize 
measurements of wireless signals from their said corresponding data between 
the mobile station and two or more of the communication stations for 
determining a locus of /locations for the mobile station, wherein said 
measurements are a function of a signal time delay between the mobile 
station and at least one of the two or more communication stations, said at 
least one of the tw<yor more communication stations being attached to the 
ground; / 

(d) a category of angle of arrival components for estimating a location of 
the mobile station, wherein each of said angle of arrival components 
determine a location estimate of the mobile station using a direction from 
which wire/ess signals arrive at at least one of the communication stations 
from the mobile station; 

(e) ar category of negative logic components for estimating an area of 
where the mobile station is unlikely to be located; 

(f) /a category of signal processing components for estimating a location 
of thfe mobite^sttffion using wireless signals received at the mobile station 
from the non-terrestrial transmitting stations, wherein said wireless signals 
provide time values, and said signal processing components determine at 
least one differential between the time values for the wireless signals 
transmitted by two of the non-terrestrial transmitting stations; 

wherein said interface includes a component for communicating on a 
communications network with at least one of said one or more location estimators and 
thereby receiving, from said at least one estimator, said corresponding location estimate of 
the mobile station; and 
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a resulting estimator for determining a likely location estimate of a particular mobile 
station, said resulting estimator receiving one or more of said corresponding location 
estimates for the particujar mobile station from said interface, said resulting estimator having 
at least one of: j§) a selector for identifying at least one preferred location estimate from said 
corresponding Jb^km estimates, said likely location estimate being at least as dependent 
on said preferred location estimate as any other of said one or more corresponding location 
estimates, am (ii) a combiner for combining said one or more corresponding location 
estimates for obtaining said likely location estimate. 

164. (New) The location system, as claimed in Claim 163, wherein one or more 
of said mobile station location estimators aracapable of being at least one of: added, replaced 
and deleted by transmissions on a communication network between a portion of said location 
system and a site remote from said portion. 



165. (New) The location system as claimed in Claim 163, wherein one or more 



of: 



(a) at least one of said onp </r Jnore 
corresponding value th^rqfwitfr ir 
mobile station resides in a gSCgrap] 
corresponding location/ 



orresponding location estimates has a 
ative of a likelihood that the particular 
ical area represented by said at least one 
d said combiner uses said corresponding 



value for obtaining saiMikely location estimate; and 

(b) said component for communicating on the communications network includes a 
wireless transceiver for communicating with the plurality of communication 
stations; 

(c) said plurality of cqjmmunication stations include base stations for wireless 
communication witti said mobile stations; 

(d) said non-terrestrial/ wireless signal transmitting stations include GPS satellites; 

(e) said pattern recognition components includes an expert system generated by a 
statistically-baseq pattern recognition technique, and an artificial neural network; 
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(f) said trainable mobile station location estimating components includes an 



artificial neural network. 



166. (New) The location system as claimed in Claim 163, wherein the plurality 
of communication stations provide communications for a portion of the Internet, and said 
interface uses a TCP/IP protocol for receiving said corresponding location estimate from said 
at least one estimator. 



167. (New) ThJb location system as claimed in Claim 163, further including an 
output gateway for receiving said likely location estimate and determining one or more of 
a plurality of location receiving applications for transmitting an output, obtained from 
said likely location, oiy one/or m&re communications networks to said one or more 
location receiving applies 




168. (New) / T^Watation system as claimed in Claim 167, wherein said one or 
more location receiving/applications includes applications for one of: 911 emergency, 
parolee surveillance, vehicle location, locating related persons, locating animals, 
providing a person having said particular mobile station with information indicative of 
his/her location 
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169. (New) A mobile station location system, comprising: 
an interface to a pluralW of mobile station location estimators for estimating 
locations of mobile stations, such tfhat for each of at least some of the mobile stations, when 
one or more of said location estimators are supplied with corresponding data obtained from 
measurements of wireless signals transmitted between: 

(i) the mobile stationl and 

(ii) at least one of: a network of communication stations cooperatively linked for 
use in locating thd mobile stations, and one or more non-terrestrial wireless 
signal transmitting stations, 

then said one or more location estimators each output corresponding location estimates of 
a geographical location of the mobile station; 

wherein for a first of said mobile station location estimators, when estimating a 
location of one of the mobile stations, said first estimator is dependent upon a result from a 
first component included in one/of the following (a) through (c) component categories, and 
for a second of said mobile station location estimators, when estimating a location of one of 
the mobile stations, said second estimator is dependent upon a result from a second 
component included in a different one of the following (a) through (c) component categories: 

(a) a category of pattern recognition components for estimating a location of the 
■ mobile station fror 1 a pattern of a plurality of time delayed signal strengths of the 

wireless signal me asurements provided by said corresponding data; 

(b) a category of ti iangulatioi>e(Smponents for estimating a location of the mobile 
station, wherein s lid triangulation components utilize measurements of wireless 
signals from theii said corresponding data between the mobile station and three 
of the communic ition stations for determining a location estimate of the mobile 



station, wherein 



j aid measurements are a function of a signal time delay between 



the mobile station and at least one of the three communication stations, said at 



least one of the 
(c) a category o 



i hree communication stations being attached to the ground; 
signal processing components for estimating a location of the 



mobile station losing wireless signals received at the mobile station from the non- 
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terrestrial transmitting stations, wherein said wireless signals provide time values, 
and said signal processing exponents determine at least one differential 
between the time values for4he wireless signals transmitted by two of the non- 
terrestrial transmitting stations; 
wherein said interface inqiudes a component for communicating on a predetermined 
communications network for/communicating with at least one of said first and second 
estimators and thereby receiving, from said at least one estimator, said corresponding 
location estimate of theinobile station; and 

a resulting estifnator for determining a likely location estimate of a particular mobile 



iatej 



statio 
esti: 

at liast on 



s|aid resulting estimator receives one or more of said corresponding location 
for thQT>articular mobile station from said interface, said resulting estimator having 
(i) a selector for selecting at least one preferred location estimate from said 



corresponding location estimates, said likely location estimate being at least as dependent 
on said preferred location estimate as any other of said corresponding location estimates, and 
(ii) a c/mbiner for combining said corresponding location estimates for obtaining said likely 
loc^ion estimate. 

170. (New) The mobile station location system of Claim 169, wherein said 
network communications are transmitted by at least one of: wirelessly, via a portion of 
the Internet, and the network ©f communication stations. 



171. (New) The 
a data identifier for determi: 
estimators, whether its sai 
mobile station estimator 




on location system of Claim 169, further including 
t least one of said mobile station location 
ding data is available so that said at least one 
generate its said corresponding location estimate. 



172. (New) The mobile station location system of Claim 169, further including 



at least one data base having information for determining, for at least one of said mobile 
station location estimators providing one of said corresponding location estimates for 
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locating the particular mobile Ration, a measurement of a likelihood of the particular 
mobile station being in geographical location represented by said one corresponding 
location estimate. 



173. (New) 
a controller for receiving 
measurements for loc; 
information for requei 



station location system of Claim 169, further including 
ion indicative of a type of wireless signal 
icular mobile station, and subsequently using said 
activation of one of said mobile station location estimators. 
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terrestrial 
then said one or more locati 



174. (New) A method for locating a mobile station, comprising: 
providing access to a plurality of mobile station location estimators for estimating 
locations of mobile stations, suih that for each of at least some of the mobile stations, when 
one or more of said location estimators are supplied with corresponding data obtained from 
measurements of wireless signals transmitted between: 

(i) the mobile (station, and 

(ii) at least onk of: (1) a network of communication stations cooperatively 
linked for Rise in locating the mobile stations, and (2) one or more non- 
wireless signal transmitting stations, ,* 
n estimators each output corresponding location estimates of 

a geographical location of tMe mobile station; 

receiving a request for locating a particular one of the mobile stations; 

first obtaining, from a first of said mobile station location estimators, a first location 
estimate of the particular mobile station when said corresponding data for said first estimator 
is input to said first estimator, said first estimator being dependent upon a result from a first 
component included in onp of the component categories (a) through (e) following the step 
of second obtaining; 

second obtaining ihW a second of saiU mobile station location estimators, a second 
location estimate of the oamicufarjp^Wle station when said corresponding data for said 
second estimator is input to said second estimator, said second estimator being dependent 
upon a result from a second component included in a component category (a) through (e) 
following different from said component category having said first component: 

(a) a category of pattern recognition components, wherein each said 
pattern recognition component estimates a location of one of the mobile 
stations from a pattern of a plurality of time delayed signal strengths of the 
wireless! signal measurements provided by said corresponding data for said 
pattern recognition component; 



(b) 



i category of trainable mobile station location estimating components 



for estimating a location of the mobile station, wherein each said trainable 
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mobile station location estimating component is capable of being trained to 
associate: (i) each location of a plurality of geographical locations with (ii) 
corresponding measurements of wireless signals transmitted between some 
one of said mobile stations /and the network of communication stations, 
wherein said some mobile Station is approximately at the location; 

(c) a category of triangulation components for estimating a location of 
the mobile station, /wherein said triangulation components utilize 
measurements of wireless signals from their said corresponding data between 
the mobile station pid three of the communication stations for determining 
a location estimate of the mobile station, wherein said measurements are a 
function of a signal time delay between the particular mobile station and at 
least one of the three communication stations, said at least one of the three 
communication stations being attached to the ground; 

(d) a ca/egory of angle of arrival components for estimating a location of 
said particular mobile station, wherein each of said angle of arrival 
components determine a location estimate of the mobile station using a 
direction from which wireless signals arrive at at least one of the 
communication stations from the mobile station; 

(e) / a category of signal processing components for estimating a location 
of the jaipbile station using wireless signals received at the mobile station 
frcfn/thiy non-terrestrial transmitting stations, wherein said wireless signals 

royiae tiiwvalues, and said signal processing components determine at 
least one differential between the time values for the wireless signals 
transmitted by two of the non-terrestrial transmitting stations; 
generating a resulting location estimate of the particular mobile station, said resulting 
location estimate being dependent upon an estimate of the particular mobile station from at 
least one of said first and second mobile station location estimators when said corresponding 
data for sAid at least one of the first and second estimators is input to said at least one of the 
first ancy second estimators; 
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wherein said step^o^generatjB^includes at least one of the substeps (i) and (ii) 
following: (i) identifying at le^st'op^referred location estimate from said first and second 
location estimates, said^ulting location estimate being at least as dependent on said 
preferred location estimate as any other of said corresponding location estimates obtained, 
and (ii) combjmng said first and second location estimates for obtaining said resulting 
location estimate. 



175. (New) The method of Claim 174, wherein said step of receiving includes 
receiving a communication relate^ to one of: a location of a vehicle via the Internet, and a 
location of a 91 1 caller. 

176. (New) The me/hod of Claim 174, further including a step of requesting 
activation of at least one of said first and second mobile station location estimators via a 
communication on one of: the Internet and a telephony network. 



177. (New) The inethp<f\)f Claim 174, further including a step of outputting 
information indicative of sa^d^sultmgkfcation estimate, wherein said information includes 
data providing a likelihood thfat the'pMicular mobile station is located within a geographic 
area represented by said resultmtflocaiion estimate. 



178. (New) The m/thod of Claim 174, further including a step outputting said 
resulting location to a predetermined destination on a communications network for one of: 
surveilling a parolee, locating an animal, locating a person related to a person initiating the 
request, providing a caller with his/her location, and. providing information indicative of 
whether the particular/mobile station is a particular distance from an object whose location 
is known. 
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179. (New) A method for locating a wireless mobile station, comprising: 
repeatedly performing the following steps (Al) through (A3) for tracking the mobile 

station; 

(Al) receiving a location estinYate of the mobile station said location estimate 
obtained from using at least one of (a) and (b) following; 

(a) first data obtained from wireless timing signals received by the 
mobile station from onfe or more satellites, wherein saidjiming signals from 
each of the one or mqjre satellites identify a locus of locations of the mobile 
station; and 

(b) second data dbtAiiled fifom time delays of wireless signals transmitted 
between the mobile staawlamd^one or more transceivers of a plurality of 
transceivers coopefati*g^JjjHced together for use in locating the mobile 
station, wherein sm^fime delays identify a locus of locations of the mobile 
from at least one ©f the transceivers; 

wherein an instance of each of (a) and (b) are used at some time during the tracking 
of the mobile station for determining a respective location during the tracking of the mobile 
station; 

(A2) determining a likely location of the mobile station by determining a likely 
roadway upon which the mobi|e station is located; 

(A3) providing information indicative of said likely location information for 
displaying on a display device ji representation of a location of the mobile station with a map 
having roadways thereon. 



A check in the amount of $216 is enclosed as payment of the fees for the additional 
of 1 1 independent claims and the additional 3 dependent claims. 

Applicants respectfully submit that the claims are in condition for allowance and 
request the Examiner's favorable consideration and passage to issuance thereof. 

Respectfully submitted, 
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